How Much of a Socialist Legacy? The Reemergence of Entrepreneurship in the East German Transformation to a Market Economy
. This was about 20 percent of the West German level at that time (Fritsch, Kritikos, and Rusakova, 2012) .
In the remainder of this paper, we first describe development of the overall level of self-employment in East Germany (Section 2).
Based on the overall picture, we then analyze individual determinants of self-employment in East and West Germany (Section 3). Section 4 deals with regional differences. Finally, we draw conclusions and suggest some promising and important avenues for further research (Section 5).
New Business Formation and Self-Employment in East and West Germany During the Transformation Process
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Although there was a relatively large number of start-ups in East
Germany during this period, the new firms were on average smaller (for details, see IWH, 2010) and less successful compared to their West German counterparts (Brixy and Grotz, 2004) . It is also remarkable that a relatively high share of the newly emerging businesses in East
Germany were in industries such as retailing or hotels and restaurants, which are characterized by low entry barriers in terms of financial resources and required qualifications (for details, see Fritsch, Kritikos, and Rusakova, 2012) .
Differences in Personal Determinants of Startups in East and West Germany
There are good reasons to assume that East Germany's socialist legacy negatively affected its people's attitudes toward entrepreneurship and their willingness and ability to start an own firm.
One source of such a negative effect is the sharp decrease in entrepreneurship during the socialist regime, which implies reduced opportunities for contact with entrepreneurial role models. Second, the anti-capitalistic propaganda, particularly indoctrination during education, may have resulted in entrepreneurship being viewed negatively, thereby reducing the willingness of East Germans to become self-employed (Bauernschuster et al., 2009; We find several differences between East and West Germans with regard to the propensity to set up an own business (Table 1) . One significant difference is that the effect of formal education (measured in years) on the propensity to become a business founder is rather linear in West Germany but is inversely u-shaped among East Germans, indicating a relatively high propensity of East Germans with a medium level of education to found an own business. A possible reason for the relatively low willingness of highly educated East Germans to set up an own business could be that higher education in the GDR system included massive anti-capitalistic indoctrination that may have had an enduring negative effect on entrepreneurial attitudes (see . A second reason could be that the rather high level of unemployment in East Germany had an especially strong effect of forcing those with low and medium level qualifications into necessity entrepreneurship, whereas people with high levels of human capital had comparatively better chances of finding work as dependently employed.
This second argument is supported by our finding that having experienced unemployment has a significantly stronger effect on the probability of starting a firm in East Germany than in West Germany.
However, there are also some similarities among East and West Germans, such as the inversely u-shaped relationship between age and start up indicating that in both regions the highest propensity for starting a firm is among middle-aged persons. Also true of both parts of the country is that men are significantly more likely to start an own business than are women.
In a next step, we investigate the determinants of self-employment in East Germany using SOEP data for the year 2004. This year was chosen because self-employment in East Germany had reached the Notes: Robust standard errors in parentheses. ***: statistically significant at the 1 percent level; **: statistically significant at the 5 percent level; *: statistically significant at the 10 percent level. For descriptive statistics see Table A2 in the Appendix.
West German level by that time (see Section 2), so that the effect of a transition-specific catching-up process with regard to self-employment should be relatively modest as compared to earlier years. We run logit regressions for the pooled sample of East and West German respondents and distinguish between solo self-employment and entrepreneurs having at least one employee or co-worker. 4 The latter ventures are larger than those of the solo self-employed and are more likely to have started up in response to a perceived opportunity (as opposed to being started due to necessity). Restricting the analysis to individuals who were at least 45 years old in 2004 reveals a significant negative effect for respondents of East German origin on the probability of operating such a venture.
It is particularly remarkable that the probability of operating a business with at least one employee or co-worker is significantly lower for older East Germans compared to their West German counterparts (Table 2) . There are several possible explanations for this. A main reason that may particularly apply to older East Germans could be their socialization under the socialist regime, during which they were exposed to massive anti-capitalistic propaganda. Working in a centrally planned economic system would have given them little knowledge about the functioning of a market economy and, quite frequently, a considerable part of the knowledge that they had acquired under socialism turned out to be useless in the newly emerging system (Bird, Schwarze, and Wagner, 1994; Gathmann, 2005; Wyrwich, 2012b) .
Moreover, older West Germans had more time to recognize and act on entrepreneurial opportunities, as well as to accumulate the resources necessary for starting an own firm. It is also remarkable that younger East Germans are more likely to be solo self-employed than their West German peers. Since solo self-employment is frequently motivated by necessity, the main reason behind this observation could involve the relatively poor labor market prospects in East Germany. 5 This interpretation is consistent with the significantly negative relationship between the years of experienced unemployment and the propensity to run a firm with at least one co-worker (Table 2 ).
employees and those that have several founders who are actively involved in running the business. 5 The results of the control variables in the models of Table 2 cannot be compared to those in Table 1 since there was no distinction between different kinds of selfemployment in Table 1 .
Analyses of the survival of new businesses in East and West
Germany show a higher risk of failure for start-ups in East Germany (Brixy and Grotz, 2004) . Moreover, the surviving East German start-ups in which West Germans are involved tend to grow more than other East
German start-ups (Wyrwich, 2010) . This could be an indication that the relevant entrepreneurial abilities of many East German founders are comparatively low.
Analyzing the qualification of workers and self-employed with regard to the diversity and structure of their skills, we find pronounced differences between East and West Germany. According to the theory of "balanced skills" (Lazear, 2004 (Lazear, , 2005 , successful entrepreneurship requires a variety of skills. Furthermore, the skills should be "balanced"
because the success of a firm may depend on whether the weakest skill becomes a bottleneck. The observation that many founders have worked in small firms before starting a business (Wagner, 2004; Parker, 2009 Notes: Negative binomial regressions with robust standard errors in parentheses. ***: statistically significant at the 1 percent level, **: statistically significant at the 5 percent level, *: statistically significant at the 10 percent level. Dummies for occupational field and industry are included. Descriptive statistics for the Variables are displayed in Table  A3 in the Appendix.
are applied on the job. The independent variables include an individual's education level, participation in continuing education, years of work experience, gender, and firm size. Moreover, we include a variable indicating location in East Germany. The results (Table 3) show that employees in small firms have, on average, a higher number of expert skills than employees in larger firms (for details, see Bublitz and Noseleit, 2011) . East Germans have on average a significantly lower number of expert skills than their West German counterparts.
There are at least two possible explanations for the relatively strong specialization of workers in East Germany. First, the fact that a large number of East German firms are branches of West German companies might turn these establishments into "extended work benches" where workers need relatively few skills. Second, studies
show (see, e.g., Wagner, 1993) that in the past, employees in the East
German economy rarely changed jobs and thus needed relatively few skills. Since the skill balance in terms of the number of expert qualifications has a positive effect on the success of start-ups, a low diversity of skills could be another explanation for the relatively low economic success of East German firms and the relatively low start-up rate right after reunification.
Regional Differences in Entrepreneurship
Looking at the regional distribution of self-employment, we find significant differences, indicating that region-specific factors play a prominent role. In fact, even in September 1989, after 40 years of socialist regime and just before the East German transition to a market economic system, large regional differences are observed with regard to the share of self-employed in the GDR. At that time, the selfemployment rate varied between 0.4 and 3.2 percent (Figure 3 ).
Specifically, regions in the southern part of the GDR, such as Chemnitz, Zwickau, and Dresden, had a considerably above average level of selfemployment, whereas self-employment rates were especially low in regions with a high employment share in agriculture and in those areas where local industry was strongly shaped by socialist industrial policy and regional planning (e.g., Bitterfeld, Eisenhüttenstadt, Hoyerswerda, Schwedt, and regions around Leipzig; for details, see Wyrwich, 2012a) . 7 Since the rigid anti-entrepreneurship policy of the GDR largely prevented any new entries of private firms, the regional variation in private-sector activity in 1989 must be regarded as mainly a result of 7 The data used to create Figure 3 were obtained from official GDR statistics (for details, see Kawka, 2007) and have been adjusted to the current definition of regions.
variation in private initiative or of different levels of resistance to political attempts to abolish private firms. Hence, on the eve of the transition to a market economy, there was considerable variation across East German regions with regard to entrepreneurial culture. The effect of self-employment in 1925 is even more pronounced when restricting the measure to the manufacturing sector and it is even stronger if home workers are excluded (Table 4 ). The stronger effect of manufacturing self-employment can be explained with the on average larger firm size in this sector, which may require a higher level of entrepreneurial ability to overcome entry barriers compared to, for example, a business in small-scale services. 9 Thus, self-employment in manufacturing might be an especially well-suited indicator of the historical geography of entrepreneurial talent and culture. We conclude that self-employment has survived the socialist period especially in those regions that had an entrepreneurial tradition in the manufacturing sector before the socialist GDR regime came into existence. in Mannheim (for details, see Almus, Engel, and Prantl, 2002) . This dataset provides the most reliable information on East German start-up activities in the early 1990s on a regional basis. Very small startups are underreported in this data source. Hence, many necessity startups (e.g., startups due to unemployment) are not included in the data.
The level of new business formation in East Germany
island of Ruegen) are presumably due to the privatization of the formerly state-owned tourism industry.
11 Table 5 : Regression analysis on the effect of self-employment rates in the past and the regional stock of knowledge on the number of start-ups in East Germany Regression analyses with the number of regional start-ups as the dependent variable reveal two effects of regional conditions in 1989 on start-up activity (Table 5) . First, the self-employment rate in 1989 as well as the share of self-employed in manufacturing industries in total employment in 1925 have a significant positive effect on start-up rates after the transition even when industry structure and further potential influences (e.g., common border with Berlin or West Germany, share of highly-skilled workforce) are controlled for (for details, see Wyrwich, 2012a ). This clearly indicates that regions with a long tradition in selfemployment have higher start-up rates in the 1990-2007 period.
Interestingly, the effect of past self-employment becomes stronger over time. This might be explained by "transition noise" and turbulence in start-up activity in the early 1990s, which might interfere with the positive long-term effect of the historic entrepreneurial culture. A second main finding is that the share of employees with a tertiary degree in 1989 has a significant positive effect on start-up activity in all regression models. This suggests that regional knowledge is an important factor in explaining new business formation (Acs et al., 2010) even when this knowledge was acquired under socialism.
Against the background of the significant positive effect of selfemployment rates in 1925 and 1989 on start-up activity after the transition, it is not surprising that there is also a positive relationship with regional self-employment rates after reunification (Table 6) .
Regions with high self-employment in the past show a remarkable increase in self-employment during the early stage of the transition process. The actual self-employment rate results from the difference between market entries and exits. Thus, a comparatively strong increase in self-employment in a region indicates that a relatively high share of the entries survived market competition for a longer period of time. That the share of highly skilled employees has only a relatively weak effect in these estimates corresponds to the low propensity to start a business that we found for East Germans who hold a university degree (Section 3). Table 6 : Regression analyses on the effect of self-employment rates in the past and regional stock of knowledge on self-employment rates in East Germany   I  II  III  IV  V  First, entrepreneurs act as role models, which triggers the adoption of entrepreneurial behavior by other local actors (e.g., Fornahl, 2003; Minniti, 2005) .Several empirical investigations find that the presence of entrepreneurs in a region has a positive effect on decisions to start a firm (e.g., Mueller, 2006) . A common explanation for this result is that observing entrepreneurs in the local environment provides an opportunity to learn about entrepreneurship and the type of personal attributes necessary for success. In other words, social interaction with entrepreneurs may allow potential founders to assess their own ability to start and operate a venture (Bosma et al., 2012) .
 Second, it can be presumed that a high level of self-employment in a region indicates high social acceptance and legitimacy of entrepreneurial behavior in that region (Etzioni, 1987) . This should have a positive effect on entrepreneurial choice and the aggregate level of start-up activity.
 Third, high levels of start-up activity can lead to an infrastructure supportive of entrepreneurship (e.g., consulting and finance services) that enhances the overall entrepreneurial climate of a region.
The results of our analyses of self-employment in the GDR suggest that in some areas individuals were more resistant to the antientrepreneurship policies of the socialist government than in others.
This implies that in some regions, the regime's albeit limited tolerance for private-sector economic activity was taken advantage to a greater degree than in other regions. Data on the proportion of craftsmen who joined socialist handicraft cooperatives (Produktionsgenossenschaften des Handwerks = PG) do indeed show lower shares in regions with a pronounced entrepreneurial tradition (Wyrwich, 2012a) .Furthermore, empirical evidence indicates that there was a considerable degree of intergenerational continuity in self-employment in the GDR (Pickel, 1992) . Thus, entrepreneurial attitudes might have been passed on from generation to generation, which then explains the persistence of selfemployment and the survival of entrepreneurial culture.
Summary and Conclusions
Our analyses of self-employment in East Germany after 40 years of a socialist regime lead to several remarkable results. After having been suppressed for a long period of time, self-employment and entrepreneurship in East Germany seem to have recovered. However, it took 15 years for the self-employment rate in East Germany to reach that of West Germany. Forty years of socialism as well as the subsequent shock transformation to a market economy left their marks on East Germany, as evidenced by the propensity of East Germans to start an own business. Socialization under and work experience in a centrally planned socialist economy had a negative effect on the propensity to found an own business and on being self-employed, especially for older and better-educated East Germans. We also find that East Germans tend to have a fewer skills than their West German counterparts, which could have a negative affect on the propensity to found a start-up and possibly also on the success of a newly founded businesses. There is also strong indication that the high unemployment rate during the East German transformation to a market economy led to a relatively high share of start-ups, especially of firms without any coworkers (solo entrepreneurship), where a necessity motivation played a significant role. These results indicate that the socialist legacy, as well as the shock transformation to a market economy, resulted in a specific kind of regional growth regime in East Germany (Audretsch and Fritsch, 2002; Fritsch, 2004) . Hence, the drivers of growth in this region have been and may still be different from those in the western part of the country.
Another important finding from our analyses was that regional differences in the level of self-employment seem to be persistent over time. In particular, we show a significant positive relationship between the current regional self-employment rate, the self-employment level at particularly, a long-persistent culture of entrepreneurship on economic development. We show that regions with high levels of self-employment at the end of the GDR regime and those that had high levels prior to World War II also experienced a quick recovery of entrepreneurship during the transformation process so that they tend to have high levels of self-employment today. This might be an indication that these entrepreneurial regions also managed the challenges of the transformation process quite well (Kawka, 2007 
